The influence of zinc on the modulatory effect of sphingosylphosphorylcholine on Kv1.3 channels in human T lymphocytes.
In the present study, the whole-cell patch-clamp technique was applied to investigate the influence of co-application of zinc ions and sphingosylphosphorylcholine (SPC) on the SPC-induced shift of the activation midpoint and slowing of activation kinetics of Kv1.3 channels in human T lymphocytes. The results obtained provided evidence that the effects exerted by SPC and Zn were not additive. The shift was significantly diminished in a concentration-dependent manner upon co-application of 10 microM SPC and Zn in the concentration range 10-300 microM. However, the shift was not abolished in the presence of 100 and 300 microM of Zn co-applied with SPC. It was shown that the extent of the shift upon SPC and Zn co-application was similar to the shift observed for Zn applied without SPC. The slowing of the activation kinetics was also diminished upon SPC and Zn co-application; however, no clear dependence on concentration was observed. Moreover, the slowing was not abolished in the presence of 100 and 300 microM of Zn. It was shown that the slowing of the activation kinetics upon Zn and SPC co-application was primarily due to the effect exerted by SPC. The steepness of the voltage dependence of steady-state activation of the channels was not changed upon SPC and Zn co-application. Possible mechanisms underlying the observed phenomena and their possible physiological significance are discussed.